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ABSTRACT
This study examined the extent to which teacher

verbal behav or in the classroom reflected the type and level of
cognitive processes an conceptualized by Sternberg's componential
theory of intelligence. The frequency and distribution of these
behaviors within and across disciplines was also explored.
Twenty-three teachers in four high schools were videotaped in the
classroom and the frequencies of cognitive behaviors across the
disciplines of mathematics, science, English, and social studies were
recorded and analyzed. Results of the analysis revealed significant
main effects for field of study and components, and significant
interactions for components by field. Findings are discussed in terms
of teacher cognitive behavior. The study did not attempt to judge

tterns of teacher-pupil interactions. (Author )
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ASurvey of -reacher Cognitive Behavior

in the Classro

s rac

This studyexamined the extent to which
teacher mrbal behavior in the classroom reflected
the type and level of cognitive processes as
conceptualized by Stwrnberg's componential theory
of intelligmnce. Twer-sty-three classrooms in four
high schools were videotaped and the frequencies of
of cognitive behavior-s across four subjects
were recoMed and analyzed. Results of the analysis
revealed significant main effects for subjects, and
componentsand signiricant interactions for components
by subject. Findings are discussed in terms of impact
of teachercognitive behavior on student cognitive
functionirg.



Survey 0q Teacher _Cognitive 8ehav jar

C_1_assron_

The invtigation of the quality of teachleaer cognitive

beh vior in the cl.amsroom is not new- For the past -twa decad

numerous -t dies, influenced by concepts in psychol=gy, have

sought to assess tt-a type and level of such behavi =--s across

disc ipl ines and gr levels (see Dun in & Biddle 1974;

Redfield & Rousseae-e , 1981; Winne, 1979 for eviews) ...- An

assumption in many of these investigations is the ramtion that

if teachers engage in behaviors that are reflective of

cognitive processem. and to encourage students to w'u1ate them

then student cognit ive behaviors might be enhanced. This idea is

similar to that cors=erning the role of teachers in =articipan

modelling instructi (8andura, 1977) or in scaffolctil d

instruction (Appletzelee & Langer, 1983; Palincsar & 19rown, 1984;

Wood et al., 1976) and underscores the importance of' teachers

as f ci litators of .student cognitive growth.

In an earlier period, two paradigms serve= as the

conceptual framewoks for research in this a e - Theme Taxonomy

of Educational ObJee t vas- The Ccgnitive Domain (131a.om et al.

1956) and Guilford' .5 model for the "Structure of Int-zellec

(1956, 1970. ) Mum and his associatesdeveloped a t-axonomy of

behaviors presumed to be cognitive outcomes of schoo ling, and

they hierarchically categorized behaviors as knowlsed--(2

p ehension, appi ication, analysis evaluation and synthesis.

Investigat_rs of thief applio tion of these concepts i- the



classroom reported that process behav ors at the knowledge level

occurred more frequently than in any other category ( Mood, 1972;

Murray & Williams, 1971; Wilson, 1969; Wood, 1970).

Researchers have also employed concepts from Guilford's

" t ucture of the Intellect" in analyzing teacher class

behaviors. According to Guilford (1956) demonstration of

intellect al ability consists of the use of a particular type

of cognitive operation upon a particular type of content to

produce a particular type of product. He further distinguished

five types of operations (cognition, memory, divergent

production, converg nt production, and evaluation) as being

particular y important in the performance of an intellec ual act.

Analysis of classroom behaviors in ter s of the type and level of

operations revealed that teachers engaged most frequently in

memory-rel ted verbal behavior (Gallagher at al., 197: and

their classroom exchanges were more convergent than divergent

(Hudgins & Ahlbrand, 1967; Medley, 1966).

Within the last decade there has been a renewed

interest in cognitive processes. This interest has been guided

by an mation- processing perspective on int lligen

Cognitive theorists who espouse this view propose that in part,

the psychological bases of intelligent behavior can be understood

in terms of components of info_ mation processing (Campione &

Brown, 1979; Carroll 1976; Hunt, 1978; Jensen, 1979; Newell &

Simon, 1972; Pellegrino & Glaser, 1979; Snow, 1979; Sternberg,

1977, 1979, 986). Although the resarchers disagree as to the

exact et components acc-unting for the atent abilities that



underlie intelligent behavior, they all view the "compon

as the basic unit for understanding individual differenc s in

in ligence (Simon, 1972; Sternberg, 1977). The component is

an elementary information process that operates upon an internal

representation of objects or symbols. Components may be

distinguished from one another on the basis of type, level and

function performed in an inteller

information pr cessing theory

assessment of teacher 6ognit

1979, 1980, 1986) component

views processes as being

One version of an

implications for the

Sternberg s C 1977,

ltelligence. Sternberg

acomponents,

per or mance components, _:quisition components.

Metacomponents der c ntrol processes that

are used in planning and fft.Aking in problem salving.

Styr b g cc-isiders six mv -Ients as of particular

situation:importance xn a problem- SiG)4.

(a) defining the nature of the problem;
(b) selecting the steps needed to solve

the problem;
(c) selecting a strategy for ordering

components of problem solving;
(d) selecting a mental representation of

information in the problem;
(e) allocating resources (setting speed-accuracy

tradeoffs in problem solving;
(f) monitoring and evaluating problem- s lying

performance.

Per a mance components are processes involved in actually doing

the task. Although it is impoible to generate an exhaus IVO list

of performance processes, Sternberg has isolated five components

that have been found to underlie a wide range of induc ive



reas n ng and problem solving tasks:

(a) encoding stimuli (stor ng information in
working memory and retrieving information from
long- term memory that might be potentially
relevant for solving the problem;

(b) inferring the relation between two or more
stimuli;

Cc) mapping (recognizing a higher order relation
between two lower-order relations);

(d) applying a relation that has been previously
inferred to establish an ideal answer;

(e) discriminating among options so as to choose
the best although not ideal option

Knowledge- acquisition components are processes an individual

uses in l a rung new and contextual information, reme bering

previously learned information and transferring information

learned from one cont xt to another. They include processs

such as:

As

selective encoding: sifting out relevant from
irrelevant informationv

(b) selective combination:grouping info ma ion
aroUnd 4n or4anizing acineipt or forming an
integrated picture of a.phenomenon;::

(c) selectivecomparison: relating newly acquired
information to old information or information
acquired in the past.

in previoui research, these concepts can be appliedr

to the classroom as well as to the individual mind and

determination can be made as to the extent to which teachers'

verbal interactions with students reflect these cognitiue

processes. Given the importance attached to teaching thinking

the classroon, the teacher's mediational role in stimulating

cognitive processes in learners cannot be overstat d. The type

and level of cognitive behavi rs and the frequency with which

teachers use them in the classroom may be critically re

the quality of cognitive behaviors engaged in by learners. It

from this viewpoint that in this study, we use Sternberg

,



componential model of intelligence to analyze teachers' cognitive

behav or in the classroom. Specifically, we seek answers to t o

questions about teach ' cognitive behavior:

(1) What types and levels of cognitive processes

characterize teachers verbal behaviors?

(2) What is the frequency and distribution of

Occurrences of these behaviors within and

across disciplines?

Participants w

lie thod

Subj_cts

selected from four public high schoo

(three from inner-city New York and the other from New Haven)

Connecticut). A total of 15 male and 8 female teachers

who taught classes in grades 9 through 11 volunteered for the

study. Of the participants, 4 taught classes in Mathematics, 5 in

Science, 6 in English, and 8 in Social Studies.

Instrumentation

Teachers' classroom behaviors were videotaped and later

ana yzed in terms of Sternberg's (1977, 1979 1980) theory of

the processes underlying intellectual behavior. During each

lesson, the teachers' behaviors were coded by two coders using an

:observation system that cat orized cognitive behaviors mt

four,classes tacomponents pe

..lchOwledgeacquisition comOdhehts. Cognitive behavior was-



operationally defined as any verbal behavior by which the teacher

directed, reinforced called attention to or enabled Students t

process information. Included in the t sonomy was any behavior by

which the teacher modelled or elicited process behaviors from

stud nts. The observation form used for the study is shown in

Figure 1.

Training sessions were held in which two video-tapes

classroom teaching in Mathematics and Science we e analyzed by

observer-trainees. The purpose of the training was to estab ish a

satisfactory observer agreement that the behaviors observed

corresponded to the various items in the instrument. The fo

for observer reliabil ty was computed as the agreements A)

divided by the agreements plus the di greements A4-13).

Procedure

Each teacher was videotaped for a single 40- inute

period. An earlier observation of a random sample of tapes

rev ealed very little instructionally-related interaction betwe n

teacher and pupils during the first and last five minutes of

class On the basis of this observat n, it was decided

reco d teacher behav .rs from the iiXth t_ the twenty7 fifth

minute of classroom time. Each 20-minute observation p riod was-'

subdivided into 4 separat- 5-minute rec. rding periods and teach

cognitive behaviors were recorded within eAch of these p- iods.-

The.observer,reCorded behavior as it occurred by placinga check

beside each item ofteacherbehavipr in. the Appropriate co umn.-Any

process behavior was checked on e'in a given column_regardless



-f the number of times that behavior occurred within the 5-minute

recording period. Thus, the range of scores for each type of

:behavior within any level of process was from zero to four.-

:Those behaviors that did not f t within Sternberg's conceptual'_

fra e:ork of cognitive proceses were ignored. At the end of the

207 -flute p r od, a tally was made of the number of relevant

teacher cognitive behaviors that occurred during that observatia

period.

Observer Reliability. Inter-observer reliability

figures were calculated on the three categories of process

behaviors using the formula; agreements divided by the

agreements plus the disagreements. They were as fol ws:- .90

for Metacomponents; .70 for Performance components; and .84 for

Knowledge- Acquisition components, with an average of .81 when

the three categories were combined.

Results

Table 1 present the m-ans and standard deviations of

the s ores of the three components by subject. For each

level of component, eachteacher's score was added and div ded

'by _the number ithin level. There were six p ocess dimensions

at the metacomponential level, five at the performance level and

three at the knowledge-acquisi ion level. To determine if there

were significant differences among scores e performed a ne-wh

repeated measures analysis of variance. An lyses r_ ealed

ignificant m in effects for subject, F(1 ee) = 5.010 p

and component_, F(1- 22) 3.59, p < 001

interactions for components by.-sub

and significant

2. 21 .944 p <



In general, Mathematics and Science teachers tended to use mor

metacomponents and perfor ance components than English and Social

Stud es teachers. However, all teachers, irrespective of subject

area, tended to use the same number f knowledge-acquisition

components.

Table 2 and 3 present the mean and standard deviations

scores of component type by subject. Although teacher verb.l

behaviors did seem to reflect different levels of cognitive

processes, there was some uneveness of di tributi n within

levels by discipline. For example, at the metacomponential level

in general there was a greater use of compon nts in Mathematics

and Science. The use of defining the problem occurred the most

and allocating resources occurred the least. Monitoring occurred

most frequently in Mathematics and selecting steps and strategies

occurred least in English and Social Studies. At the performance

component level, more behaviors occurred in Mathem tics, Science

and Social Studies with most frequent occurrence in encoding

and inferring processes. Mapping occurred most frequently in

Science and application occurred least in English and Social

Studies. Within kno ledge-acquisition components there were fewer

occurrences in selective encoding than either selective

combination or selective comparison behaviors.

'Insert Tables 2 .and 3 .abou 'here



Discussion

general, teachers engage in the kinds of cognitive

behavio s as conceptualized by Sternberg's system for

understanding intelligence. In each discipline, the highest

frequency of process behaviors occurred at the knowledge-

acquisition level and the lowest at the. performance- components

level. Only in Mathematics was there a high f- :qUency of

occurr nce of behavior at the metacornponential level.

uncl-a- whether the source of infrequen y of some processes:was.

in any waylrel_ted to the nature -f the subject matter und

investigation .. the unawareness on the teacher's part that-

these Processes' do 'underlie competent student performance in .

almost any discipline. For example, the-Tel tiveinfrequency'of

occUrrence of process behaviors in English and SOCial Studiesai

compared to Mathematics and Science suggest t

it may -ell be th t there is a lack of knowledge and/ or

expertise in making processes expli

the teachers observed in th_ humanit es. Second, the nature of

the subject matter in English and So

t through teaching among

less of the logical and

Studies may reou re

sequential progression of thoughtfor

problem solving than do Mathematics and Science.

Although it was encouraging to observe teacher c gnitive

behavior in the classroom, it should be remembered that mere

'verbalization of process statements by t

imply that such processes were effactively communicated to

students. It waS not thiv_purpose of this study to idemt fy the

achers did not necessari

patterns of teacher-pupil interactions. It was somewhat

_



diTiconcvrting, nevertr.-oless, to observe the context in which

teacher behaviors wore recorded. On numerous occasions, teacher%

recitatpd info :ion about procmss and those instances in

which they solicited student Involvement to identify or describe

their behavior processuallY, studnt participation was limited to

101L'V(Pl responses. The level of teacher-student interaction

was also very low. If teacher cognitive behaviors are to

influenLe the w..y .0. dents think, then some mechanism will be

nomled wlier#by 4hu type and level of tuachur-pupi] procass

Interaction occur in a deliberate and systornatic manner. During an

in-tructional sequence, teachers would nPed to consider the

context in which different processes ought to be used and the

most appropriate methodology for communicating them to students.

Furthermore, in their verbal exchange with students, teachers should

determine when to model process, when to make explicit

explanation of process or when to elicit process statements from

students. In addition, teachers should provide reinforcing and

corrective feedback on students correct and incorrect responses

if their cognitive growth and development are to be enhanced in

the classroom.
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Tot..! e 1

Means and Standard Deviations for SubJects by Components

Subject Metacomponents

Mean SD

Performance
Components

Mean SD

Knowledge-acqui%ition
component%

Mean SD Total

Math .54 1.75 .44 2.17 .69 2.15

GC;,111C0 1.9.3 .67 2.04 .70 2.7J .49 2.24

Erly1ih .36 .22 1.03 .29 2.06 .49 1.15

Social
Studies .94 .44 1.2e .53 1.79 1.07 1.33

18
1.7
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Mean5 and Standard Doviatiowil of Componort 1."It?"7, by Subject

Motacomponent'A

ow34,34.,

Math

--S-TEPS STRT REP RE MON

3.25 3.00 3.00 2.75 .50 2.75
SO .96 1.15 .50 .58 .50

Sciatic°
3.20 2.00 2.40 3.00 0.00 1.00

SD .84 1.22 .55 1.22 0.00 .71

EnglIGh
M 1.83 .17 .17 0.00 0.00 0.00
SD .90 .41 .41 0.00 0.00 0.00

Social
Studies

2.25 .38 .38 1.63 0.00 1.00
SD 1.04 .52 .52 1.06 0.00 .76

Peformance Components

SubJect

Math

Encoding

275

Infcrring

3.00

Mapping

.75

Appli-
cation

2.25

Justifi-
cation

0.00
SD 1.26 .82 .96 .50 0.00

Science
M 3.40 3.00 1.80 2.00 0.00
SD .89 1.22 1.10 .71 0.00

English
M 2.67 2.50 0.00 0.00 0.00
SD .52 1.05 0.00 0.00 0.00

Social
Studies

2.813 2.50 .37 .63 0.00
SD .99 1.41 .52 .52 0.00

Note. DEF. = defining the problem; STEPS = selecting steps;
STRAT = selecting a strategy; REP = Representing
information; RES = allocating resources; MON =
monitoring solution.
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Moa- and St.ridrd Doviatio ponent Types .y Subioct

Know odgo-aoqui5;i ion Cumpono-

Subjects

Math

Selective
encoding

,b0

Se1ecti
combina

-

00

iv

2.0Q

riirce
1.29 .02 if I

2.00 2.60 3.60
SD .71 .89 .5r-

Eng ish
.50 3.00 2.67

SD .55 .63 1.03

Social
Studies

.50 2.50 2.313
SD .54 2.74 2.65


